Summary. No significant effects on the duration of subsequent oestrous cycles, the duration of pseudopregnancy or on the other characteristics of pseudopregnancy were observed after hysterectomy in albino mice. In pregnancy, except for a slight transient effect on Day 10, the residual duration of luteal activity (as measured by the duration of the extrauterine weight loss and the interval to oestrus) was independent of the presence or absence of the uterus and pregnancy was maintained by a single contralateral ovary associated with an isolated non-pregnant horn.
INTRODUCTION
Pregnancy in the mouse is terminated by the removal of the ovaries or destruc¬ tion of the CL unless these are replaced by exogenous progesterone (Parkes, 1928; Robson, 1938a, b; Steinetz, Beach & Kroc, 1956; Hall, 1957) . Removal of the pituitary after the 11th day, however, does not result in termination of pregnancy (Selye, Collip & Thomson, 1933; Newton & Beck, 1939; Gardner & Allen, 1942; Choudary & Greenwald, 1969) . The existence in the pregnant mouse of a source of ovarian stimulation other than the pituitary was first shown by Mirskaia (1930) and was later established by Newton and his colleagues (see Newton, 1949) who demonstrated an ovary-placenta relation¬ ship in the maintenance of the maternal characteristics of pregnancy. Con¬ firmatory evidence of luteotrophic activity of the placenta (or trophoblast) has subsequently arisen (Cerruti & Lyons, 1960;  Kirby, 1965; Zeilmaker, 1968) .
Interruption of the ovary-placenta relationship by emptying the uterus (Newton, 1935;  Deanesly & Newton, 1940) or by hysterectomy (Dewar, 1957a) results in involution of the CL and a reversal of the maternal pregnancy changes readily observable in the loss of the extrauterine body weight gain and a return to oestrus in a few days. Newton (1935) noted that the interval between uterine evacuation and oestrus in a few animals was somewhat longer when the operation was performed on the 12th as compared with the 18th day of preg¬ nancy, but no reinvestigation of this observation has since been made. Although the earlier work has clearly established the dependence of the CL on placental endocrine function, the degree of this dependence may be questioned in the light of more recent observations on the duration of pseudopregnancy which, in some mice, can be as long as the normal gestation period (Dewar, 1959) . The rôle of the uterus itself in the control of the CL of pregnancy requires further investigation although the indications are (Dewar, 1957a; McLaren, 1970) that it plays no significant part. The work described here compares the effects of total hysterectomy with those of placental removal with all or part of the uterus remaining, on the rate of extrauterine weight loss and the delay before oestrus as indicators of diminish¬ ing luteal function. The influence of hysterectomy on subsequent ovarian cycles and on the duration of pseudopregnancy has also been investigated. Despite the great attention in recent years to the luteolytic action of the uterus in many species (see Bradbury, Brown & Gray, 1950; Perry & Rowlands, 1961; Anderson, Bowerman & Melampy, 1963; Rothchild, 1965;  Melampy & Anderson, 1968; Anderson, Bland & Melampy, 1969) , the mouse appears to have been neglected in this context, although the species has sometimes been unwarrantably linked with the rat (e.g. Nalbandov, 1961) . The earliest descrip¬ tions of the effects of hysterectomy in the mouse appear to be those of Westman (1929) who found no effect of prepubertal hysterectomy on ovarian structure or vaginal cytology, of Bradbury (1932) who was concerned only with the consequences to mammary activity, and of Palmer & Fulton (1941) (Dewar, 1957b) . The Influence of hysterectomy on the duration ofpseudopregnancy The mean duration of pseudopregnancy in all of the forty-two hysterecto¬ mized mice studied (Groups 1 and 2 combined) was 19-8 days +5-3 (S.D.) which was not significantly different ( >0 5) from the sixty intact mice of these two groups, the mean value for which was 18-1 days +4-0 (S.D.).
The results for the virgin mice (Group 1) are given in Table 1 and Text- fig. 1 . Although the mean figure for the duration of pseudopregnancy in the hysterec¬ tomized group was approximately 2 days longer than that of the intact mice, It can be inferred from the results of hypophysectomy in pregnant mice (see references above) that pituitary stimulation of the ovary is essential until about the 11 th day. In the present work, placental removal on the 8th day was with¬ out effect upon the duration of the CL when compared with that in a group of pseudopregnant mice subjected to sham-operation on the 8th day after sterile mating (mean interval to oestrus for six mice was 8-0 days +3-9 S.D., P>0-1), confirming that, at this stage, the pituitary is the controlling factor. The decreas¬ ing delay between removal of the placentae and oestrus at later stages of pregnancy (Text- fig. 2 ) probably represents the declining influence of pituitary luteotrophic activity. This is indicated also in the reduction from the 8th day onwards of the variability of this parameter (as shown by the increasing reduc¬ tion in the standard deviation-see Table 3 and Text- fig. 2 ) ; in this strain of mice, the duration of activity of the CL of pseudopregnancy is very variable (Dewar, 1959 and Tables 1 and 2) Maintenance ofpregnancy by ovary adjacent to a non-gravid horn. Nine mice whose right uterine horn had been 'isolated' by separation near the cervix were mated with intact males and the left ovary was removed on the 10th day of pregnancy. Seven of these mice were killed on the 16th or 17th day. All contained viable fetuses in the left horn; the weights of the fetuses (mean 0-44 g for four mice on 16th day and 0-5 g for three mice on 17th day) were within the range for fetuses of normal pregnancies at these times (mean 0-4 g and 0-59 g, respectively). Two animals were allowed to go to term and gave birth to living litters of six and three young on the 20th and 21st day, respectively. Since the ipsilateral ovary was able to maintain pregnancy, there is no indication from this experi¬ ment of any luteolytic action of the non-pregnant horn even though isolated from direct connection with the pregnant side. The experiment also demonstrates that the influence of the placentae on the ovary is systemic, rather than local.
DISCUSSION
Effects of hysterectomy on the corpora lutea of the oestrous cycle and pseudopregnancy A related species, the rat, is classified by Rothchild (1965) as one in which the luteolytic action of the uterus is moderate. In this species, while the relatively inactive cyclic CL are unaffected by hysterectomy, removal of the uterus prolongs the life of the active CL of pseudopregnancy by 4 to 6 days (Long & Evans, 1922; Murphy, 1934; Bradbury, 1937; Hechter, Fraenkel, Lev & Soskin, 1940; Bradbury, Brown & Gray, 1950; Tutze, 1952; Perry & Rowlands, 1961) . To the extent that hysterectomy is without effect upon the oestrous cycle of the mouse, the present findings are in agreement with those in the rat. Considering the apparent similarity of reproductive patterns in these species, it is of interest that the mouse uterus, unlike that of the rat, exerts no obvious luteolytic influence on the CL of pseudopregnancy. The absence of an effect of hysterectomy on pseudopregnancy in the mouse is in accord with the negative findings of a luteolytic action of the uterus in pregnancy in this species (Dewar, 1957a; McLaren, 1970) . Of possible pertinence also is the observation of Duby, McDaniel, Spilman & Black (1969) that, whereas rat uterine tissue transplanted into hysterectomized hamsters reduced the length of pseudopregnancy in the recipient, mouse uterine transplants were ineffective. It appears, therefore, that the mouse can be added to the phylogenetically unrelated group in which the uterus does not influence function in this way (Rothchild, 1965) .
Attention has been drawn previously to the variability in the length of pseudopregnancies of normal intact mice (Dewar, 1959) , a phenomenon which is not unknown in the rat. Long & Evans (1922) , for instance, observed pseudo¬ pregnancies in rats ranging from 8 to 25 days, Slonaker (1929) Ladman & Runner (1953) . That suppression of luteotrophin production by the pituitary is occurring at this time in a more precise manner than that occurring in pseudopregnancy is suggested by the increasing reduction in the variability of the duration of luteal activity which is a feature of pseudo¬ pregnancy in this strain of mice. From the 12th to 15th days, out of seventy-four animals, two only came into oestrus after the 18th day, whereas it is to be expected that approximately eighteen would have done so had the pituitary luteotrophic mechanism of pseudopregnancy remained in operation. The more effective negative feed-back evidently operating in pregnancy may be due to higher steroid levels occasioned by the establishment at about the 10th day of an effective ovarian stimulation by the placentae. McLaren (1970) who showed that eggs survived when transplanted into one horn even though the ipsilateral ovary was removed at the time of transplant¬ ing. The conclusion concerning the absence of a luteolytic effect of the nonpregnant horn is strengthened by the present experiment in which the nonpregnant horn was isolated to eliminate the possibility of a humoral antiluteolytic influence from the pregnant side similar to that which occurs in the ewe (Moor & Rowson, 1966) . The experiment indicates also that the placental influence on ovarian activity is entirely or predominantly systemic.
This systemic luteotrophic action of the placentae might override any luteo¬ lytic effect of the mouse uterus, as has been suggested for the rat (Strauss & Lindner, 1969) and the guinea-pig (Deanesly, 1967) . However, the experiments described above which demonstrate that the uterus has no effect on the life of the CL after placental removal make such an explanation unnecessary in mice. In rats, hysterectomy from the 4th to the 16th day of pregnancy is reported to cause persistence of the life of the CL for a period approximating to the gesta¬ tion period (Bradbury, 1937; Hechter, Fraenkel, Lev & Soskin, 1940) , although the experiments of Klein (1935) and of Waynforth (1971) apparently contradict these findings.
In another respect related to uterine influences, the rat differs from the mouse. Ershoff & Deuel (1943) demonstrated that the induction of deciduomata in rats prolonged pseudopregnancy, whereas Kamell & Atkinson (1948) found no such effect in mice.
